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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Docket No. : PNDF-0 1034 



In re patent application 

K. MIYANO 
Serial No.: 09/836,48 
Filed: April 18, 2001 ^jOEM^ 
For: DLL CIRCUIT 




Group Art Unit: 2631 
Examiner: Unknown 



Assistant Commissioner of Patents 
Washington, D.C. 20231 
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submission of priority document Technology Center 2600 



Submitted herewith is a certified copy of Japanese Application Number 
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3l8Bffi3tU fffSBUl fflNMO S(Dy-^«M3§^-ttgfffBll2 ©NMO S© Kb 

3R^©m2©«ffi8g^fc^JC^«lSg^lcS?«!S*l, frrlBPMO S&tfiyfBlg 1 © 
NMOSfftfn©^- hSffi*^ttfBH8?[II»<Z>m ©tf»M»^S:ffi*'rs 

^©«^©#mm#^ic^$ti, tufBi:bi{iai?&©ffi^^^^^2cDft»J 

iHMg# & -r s 4 * tc \t 5 %m<D d l l ek. 

D L L@j|T*$)oT, A*##fci£^V*T:5:v^fltfB<JDMfcSm (mt±2JgU:© 

iE b r mm&ffimmm^ & m*-* 1 ©^ -t- -r mie^ 1 75 

M 7 V*-f*l*> 1 «{CiB*<Z> D L L ®& 0 

s*b#is&c A*ts J: e» jc ufe3» &m 7 ia«© dll ms& 0 
[0001] 

#2§Hjm, A#M^£ffi^©mBM&^£miMM#£ffi;^£DL L 
(Delay Locked Loop) mS& (t 1 ^ l/>f • D y # K • Jl — ZfM 

# & M§t«# & «fc < <5«T? £ * D L L E» IC W?- * . 
[0 0 0 2] 
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H7it, nm^Q - 1 7 1 7 9#^# (j^t> tcw^a*i& 

D L LISBfr<Z>*SJ« y^HTfe*. 
[0 0 0 3] 

3 JCSI^SnfeD L L0j&te, M»»f ©A##ny* 6 0 1 {C*f 

38£ISB&5 4 1 fc, K±9Uv9 6 0 1 ilU^n*;? 6 0 3 ©fitfBWffi&lfcffi 
•t*fltfB&ffi0»5 4 2 ^^mHIS&5 4 2 «fc y ffi*aftSlflf#6 0 8 
6 0 9<£>Aij£^#T, Zltl&CDfliffftrMOA^U^^JC^JSLTffifflWSE 
*#-5e*^*t«3*l*fg^6 1 4&tf6 1 5 Srm^tSffiffiWfiES^iaMI 
54 4 t, 4$H3S;fc*ny *&£iaB&5 4 1 & U ffl#3tl£fe#6 10 — 613 
CDAA&SWT, itl&Ofe-S&^dFS/^U ffiffiMI*&j£ia»5 4 4 *y 
ffi*$tl§i#6 1 4&tf 6 1 5iC£S£T, h&Ufft-'SfltfBS/? htm 

SS5 4 3 il, &mi/y MHS&5 4 3 «fc U ffi^Sfl-Sfe-^ 6 1 6&tJf 6 1 7 &A2J 
IT, «tft»f OffiA^D^ 6 0 3 £ LTmiJ"r<5>miJHII^5 4 5 ilSrfg^T 
«^3 4X*. 'ft, ffiffittffilS»5 4 2tt, tfcffiWj£lIIB&5 1 1 fc, ffi*B^ia» 

5 11 <z> i/K;i/&Hit5 u 7 h®i&5 l 3 tci »JijSa*iT 

[0 0 0 4] 

EI 8 l±#3J¥9 - 5 1 2 9 6 6#4^a (HT, 2 £ I***) KWa* 

[0 0 0 5] 

£©&#«2K|»^3*lTV^DL LEfBtt, ' A;fr2tlfc£*!l* n v tm^V) 

/scfeffi^mttes^-rs^^-^ • 7 2 0 l< i*Ma&?--v-s? • 
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»i#iajiJt57i-XJ/7^ 7 3 0 3©7i-Xi/7^ 7 3 0^6ffi* 

t*imi»7 5 0 z&frw&znx^z. 

[0 0 0 6] 
[*8 ^ L i; e> i: "T -5 3RS] 

Aj&te-3fr&»£3ii:fe2V^C&ffl0Mfc6mfl (mtt 2 JgU:©SE 
[0 0 0 7] 

S^^b-?-* U- h (DDR) #^&i:S^>f -)£«5H© 
■t^-t^ fcfc^'MTffTJbft, 1*^ n <y ?fs#<£> 1 ?;b&3vmt¥-9-^ 

[0 0 0 8] 
[0 0 0 9] 

IfetfoT, DDR#S©J/>^Dt^DRAM©j:^K:, Si^n>y^ff 
[0 0 10] 
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[0011] 
[0 0 12] 

ffifitli, 0 9, HlOtt, JC|W^3tlTV^«D L LIS 

[0013] 
[0014] 

z.<d&*> ^mmmmmm^^m £ 4i£ d l l m& ^mm^mmizit^x-t 
< LT=fett^BriBT?a>&*«, fie*© d l l lanii, wKt- s#^i&sni?«iii»© 

T?s5«*oDLLi»&, <i^A:fcte#Mift»<B»^fc%>&ML- t-r**: 

[0 0 15] 
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Km c t m&tt & i&mug z> d l l tss& & g« l £ e> t -r & cd t* & -5 . 

[0 0 16] 

Mfflr-r s %.m%tmm was a >f r * te# & ir s a -y t * t 

DLL laSSt^ot, MfH/W 7*»£#«#ffriBA:fcte*©Mift»lC/£ £T Stf 
[0 0 17] 

i©ii^ A>rr^»^#stt, m3t©s«8Ktc*fiS'rs i*;W7xff& 
ic/& dta-y r^ffiffflf^s^m^f * a-y 7x*fiEf3#jcs^T pw*-y t x 

[0 0 18] 
[0019] 

7s mjEm^ & m ± -t & mjEm^ma^m & ^ ^mm-t z> z. n & -eg s . 

[0 0 2 0] 
[0 0 2 1] 
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ftztmLT&mmz&mL. ^Lt^mmmmmizm^^xm^mmmmim 
x-tz&mm^mt. wm^m^mx^^nr^mmmm^mmmmm^ tm 

[0 0 2 2] 

WLK AJl-t Z> <fc o \Z L T <fc l>„ 
[0 0 2 3] 

[0 0 2 4] 

muz. m&wnmi <DmMmm<DD l Lms&zwim-t z>fr&><Dmx. (a) 

, (b) te^tl^ftDL LEH&l 0 0 £>IM*iJ&£, rCDDLLHIill 0 0}:-^ 
^tl-5A-rrx^^#m2 0 0(DfM#j&£^ir:/ny *0T'&£ O 
[0 0 2 5] 

in i ^mmmmcD dll 1 o o iz. x±m^ 300 

vnt. M^^rapg^^M (4 5^) cd 8 mo^mmmm^ 3 1 o&£^6 
&m^mi 2ot, a^jm#3 0 0 nmjj-frb&y ■< - k/w $"fg#3 3o®fi 

ffi£J£<gcLT&*BM$:*lffiU d(Z)*lffi L&mBM{CS^TmB»HI# 3 4 
0 £ffi;frt-3&*Bifcii^^l 4 0t, 2 0T'^§nfe8l©^ 

Iff 3 1 0 £ft*I0J$Ifg-t 3 4 0 \zm-5^XK±m^ 3 0 0 ^m^^feffiM^ 
fc^SfttfatilEgf^mfS 2 0 &m±t--5^^^ISl 60t, r©« 
JEm&m^ 1 6 0<DT3.~ J r-< Zmfeft^rL-T-i (MUlt. 4 9%- 5 1%) 

izftz&oizmjELx&mmmm ^ 4 0 0 srm^-rsni^T-'rL-^^ffiiE^is 

17 0 $r-g-^#^$tlTVN-g> 0 
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[0 0 2 6] 

n*;^6ft»J, DLL DUS& 3 0 0ttd*i&©3t*SK»©«Sg'lBS:iRI» , tS^>r 
7Xf#3 9 0 &&l&L£&nftmiZ&ite-t&/U7X&&¥&2 0 0 fcJSfCfif 

[0 0 2 7] 

©DLL 100 /\© A*f§# 3 0 0 <DMm&ifiM*<DZ. ^#^i&Mff ffiBII 

^iESJctt^-rsm^comsKffiisitcj&s ±^^1/^7x^3 9 2 
•tsfgi ©,*>fr-x$&£Ei»2 5 0 a^^-^3 0 ocDMtraic^cT i#ca 

^7^If 3 9 2 TX»iE«#3 8 0 & M 7X®|l? 

& 2 1 0 fc, 1 #cA-f T^M# 3 9 2 £ A-f r !EfS# 3 8 0 JCS^V^T AiJ 

BJUrxm^a 9 5 &#g£t-££i2.<zm*>f y*|g£[aj&2 7 o s*x 

[0 0 2 8] 

0 2{CS^Tf(ll©8f^W|If§-*§-3 0 4, 3 0 5, 3 0 6 
S1WfflriS»2 1 2 fc, ^l©tf«1W»«^3 0 4 & A*oi*;wr^ 

##3 9 2jcflR#bTjea«m^^ra«tc^2©tf»«!iffirM-^3 o 8 *m±tz> 

tmWffl^mZ 2 Oil, ^l®ff»M«f^3 0 5JCJ:»;A*^3 0 0 ©fHR 
&HJ*&U m2(Dtmmmm^3 O 8T*A;fjM^3 O 0©ffIfc£^7LTft2&M 

nifg# 3 7 o &m*'r«Bff»ia»2 1 4 zmm^m^z i oizm^^x 
rt4 7xtimm*3 8 o ^m±fr^iEm^^m2 i 6 t^^mm^nx 

[0 0 2 9] 

?£&C, Hi 7*38£IBKfr2 5 0 £m2<DAj7X$&£.m$&2 7 0}Co^ 

[0 0 3 0] 
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0 2», Ml (b) ©£l&tf£2©/W7:*$8£EIS&2 5 0, 2 7 0©M 
[0 0 3 1] 

m2*0M~$-Z>£. *MffiMM<DV L LHJ5& 1 0 0 tlSH 1 7 X 

DS£[in&2 5 ott, M^.ii2M©PMos li, 12 t&tftm^i k 

[0 0 3 2] 

pmos 11,1 2^*i^*i©y-*M^^ir;ft&«ra^ (Jg*T, V 

DDttS) (Ci^Stl, PMOS 11, 1 2-£ft-?ft©y- h*ffi3g-y-i: PM 

O S 1 1 CD K b>f ^ii^^MIi 1 1 ©I 1 

mum* i (Dmztonmm^-nfjyt- K2©t;- K*«sB^-fc^a«iiss 
sti, pmo s i 2© k w ^msss^f-fc^i ®^>r r^»*ia»2 5 o©m* 

1 ^NMO S 5 KDFl^^f ^tiSH^NMO S 5 1 tf)>!f- hiilg? 

nmo s 5 1 <Dv~^mm^itmm^izmm^nx^^ 

. m* PMOS 1 1, 1 U> h S9-&*J5fcU PMOS 1 1, 1 2\zm 

ZKZ)H 1 TX$b£.m$&2 5 Ofr^fciu iiilslM^ilNMO S 5 1 

•vfetz i#c/-W7*^3 9 2 # testis. 

[0 0 3 3] 

#CfC, I2©;W 7X$££HJI2&2 7 0W\ «^«8i©PMOS13~20i: 
7I0NMOS 5 2-5 8 #C© <fc 3 (CjgffiS tlT 

[0 0 3 4] 

6ffflPMO S13~l 8^f,^SiMPMO S V~X«*i3£^-£ 
PMOS 1 9© Kl"f>t«?tPMOS 19, 2 0<Z)#y- S«ffiag^-fc# 

£T#aH&K3*i, pmos 19, 2 ocD&v-^m^ra^tev^ti&vDmc 

gHB3*U tlliPMO S»©*KU>f 6iONMO S 5 2 — 5 

7^P ) ^-5m^M^NMOSi¥(7)#KU-r>«^ii^^i:^-€-tl j rtlPMOS 1 3 
fcNMOS52, PMOS 1 4 £ NMO S 5 3, PMOS 1 5 tNMOS 54, 



9 



m$E# 2 0 0 1 - 3 0 



#2000—117007 




PMOS1 6tNMOS55, PMOS17£NMOS5 6WPMO S 1 8.t 
NMO S 5 7 <D&m&&t>1*:T*&mmm2tl. tllllNMO SS¥©#^- 

m^itmi (DAjTxmtkmmz 5 o©m^^-8 1 izmmzti, mmmmN 

MO Sffi<Z)&V - xmM^l*±X GN DizmmZtl* PMOS 2 0®KL/^> 
Wl^ilNMO S 5 8© KU-f >!f- hWISSIH^il 2 ©A-f T 

J*5££ia{i&2 7 0OM?8 2 NMOS 5 8 0V-^li 

l3G~l8Gii, mi (b) ©»IEte#38£#®2 l 6<0#ffi^5ffi:frte^3B 
^fCgffifcStu ^ft^ft/W 7XffIE#-i§-3 8 1~3 8 6#A#£*l5J:e>{C:& 

[0 0 3 5] 

f^, 6jjfitf) h^>£?X#*fgf, PMOS 1 3 t NMO S 5 2, PMOS14£ 
NMOS53, PMOS 1 5 tNMO S 5 4, PMOS 1 6 £: NMO S 5 5, P 
MOS 1 7 £ NMO S 5 6MPMO S18i:NMOS5 7©#h5>^*(0 
■9">f X«U t»NMO Sm<D&?- h*ffitC l&AW 7Xf§#3 9 2 tfPPfln 

snT-e-ti-rti^it^JBi:**;, «^i«pmo ss¥©#>f- h«*ifc<£i^ 

;i/fe##Wfln3ftT#SttJKCfcofcfc£, PMOS 1 3 £ NMO S 5 2, PM 
O S 1 4 ilNMO S 5 3 , PMOS 1 5 iNMO S 54, PMOS1 6tNMO 
S 5 5, PMOS1 7tNMOS5 6^.tJtPMO S18£NMOS5 7 <D&1BL<D 

ftBis:ife*i««a5'iit%-eti-?ni 1 ~ i en-t&t.* 

11:12:13:14:15:16=1:2:4:8:16:32 

I 6 = I sl£&£ &?lzmfe2ftX^Z> 0 ^ttWlCtt, WittfNMOS5 1 
~ 5 70)^- HI (W) Sr-tft-^tlWnO, Wnl, Wn2, Wn3, Wn4, Wn5, Wn6 
fc-fSfc, WnO = Wn6B.O, 

11:12:13:14:15:16 =Wnl : Wn2 : Wn3 : Wn4 : Wn5 : Wn6 

t muz-? & z\ t vmmT* g 2> . 

[0 0 3 6] 

W*.fc£, WnO= 3 2 0 n m£-t££. WnO, Wnl, Wn2, Wn3, Wn4, Wn5, 
Wn6$r-€-4x-ftll 0, 2 0, 4 0, 8 0, 1 6 0, 3 2 0 <tmi:tll«J:V^ 
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[0 0 3 7] 

ft, ZL<D££PMOS 1 3~1 8<Dtf- MSli, NMO S 5 1 ~ 5 7 (C^tl-f 

©y- ^lpIWnot^^^|s|^^cLT^^^^<kv^ 0 

[0 0 3 8] 

PMOS19, 2 OT'^7 l/y h $ ^-fc^J&U PMOS19, 2 0 -Zti^tl 

zmnz>fenm(Dmmmis2te > ±^©6jsa©h7>^*#^©tpT% miEm 
^m^M2 1 6 Hi *>i& w<;im^&Aj)2 ntc pmo s v^yv* &m 

StNMOS 5 8T^££P f 33PA-ryx##3 9 5 #ffi;fr£;ft£ 0 
[0 0 3 9] 

1 ©;H7^J540»2 5 OCNM'O S 5 1 &tffTO A-f 7Xff 3 9 5 

£fcoTV%S^2©A-f y*$&£|infc2 7 0©NMO S 5 
8tDL L 0S& 10 0 lZ<S$.ft£&femffiM h9>^Xdt©i?--f X&rat5JCLT 

Isl©je*Sft&, ra/H7Xff 3 9 5 #A#3 h 9 y V7, Z K 

[0 0 4 0] 

[0 0 4 1] 

0 3 tttf»iW»#S2 2 o©^#e5&iaii©— wsr^ < rni»HT»-&. 

[0 0 4 2] 

gOlflfSi:, tf«W»#a 2 2 0 li, flitfPMOS2 1, UlCDNM 
OS 6 1, % 2 ©NMO S 6 2 , £43R^ 5 3fctfJtl8IBS& 1 0 T?*fftS *U #C© 

[0 0 4 3] 

PMO S 2 1 ©V-^ftffi^^ttVDDJC&iftSft, PMO S 2 l©KU>f> 

tiS^tn i ©nmo s 6 1 © k u-r ^f&ffifis^fcifcKunfc 1 o ©n 1 ©a# 
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mo s 2 i tmi ©NMO S 6 1 0)&>f- h 9 2 "e&il^ 
HI ©NMO S 6 l©V-;*ttffiS8-?-£S&2<DNMOS 62CDKl/>f> 

mm%$*ntfPkm&Wi2n. §2©nmo s 6 2©v-^«ffijg^-i:§aiii^5 
(Dmz&mM^tizGNDizmmzn. H2©nmo s 6 2 of - hmm^ 

6 2 GliH 1 <Z)A-f 7;*!§3=IUS& 2 5 0©ffi*Sg^8 1 t.$£Wi'£tl l <^;H7^ 
ft 3 9 2^A^3$tl5i9(C^ot^S. PMOS2UflONMO 

s 6 1 hmm^tf&mmwittftT^z&mmm&Q 2&, «niin&2 

1 2©I1 ©ft»J###3 0 4 Srm^i-Sffi**^ (S^i^f) fc&ffiStiT 
V^„ Jt«eia» 1 0 2 ©A^iS^ 8 4 tt, m^©«^VrefO (itST, 

[0 0 4 4] 

jiSft, 01 3ttr©ff««(f»#a2 2 OtcBB5t-tSi3&##S:SiretSHTf, ( 
a ) , ( b ) , ( c ) M ( d ) li, **l-etx& 1 ©ftiS:0JWM# 3 0 4, &® 
8«H91©SffiVct, « 2 <zm»1W«Hg# 3 0 8&tfEIl (b) ©ftj&MJll 

* 

[0 0 4 5] 

#ctc, ff«iai&2 l 4 £*tiEfg##g£3Mg2 l 6}covnt, ttH&flMMcffiifl 

-rs. H4B, tmmm2 i 4 h»iE^»^#a2 i 6 *mw?z>t~isb(z>mT* 
, (a)., (b) it^n^tinm^nvtmt, mmm^2 1 4<D$mm^t^ 

2©/U7^MHISl2 7 O0PMO S 1 9 feSfctlSfciffite I s2fc©BB&0>— #9 
[0 0 4 6] 

ft, r^-ete, tf«ia»2 i 4*«6if^ h*^>*T?*^3*iTfey, dll 

Hf» 1 0 0 tc-^iti-S^S&^IBiaK^jEffi&f^'rSSJft/J^SfEffl I min # I si 

/4T'fe5i:t5. 

[0 0 4 7] 

04 &*flr*&il, JK0>#HREII& 2 Utt, ^01^2 1 2fr*>$&l 

©ff««I»fi^3 0 5 &StftA*ff3 0 OfcfHR&BM&U ff-«fW«r#« 2 
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2 0fr&j»2©tt»ffl«rte#3 0 8 £5*ttTA#te#3 0 0 ©fHR 5: f?it U ft 
[0 0 4 8] 

#cic, »iEf3^*8£#«2 i 6 i©tf-8Jtia»2 i 4^e>ffi*stifcfMitife 

HHB#3 7 0 SrgttT, mjfeOW^aiSrfT^* A>f 7*»IE#'# 3 8 0 &KI2 

<DJuyxft&mm2 i oiz&±j-tz> a «iEfg#2§£#ig 2 1 e©/t>f r:MSiE 

«#3 8 0 Srffl^-tsm^Sg^ (HaH*"**) tt, ST&tfy h (L S B) ^#3 
8 h (MSB) fc#3 8 6<D£\Zy hf§#£ffi;frir£3SH^-£*l 

€*l£2CD,*>f 7*3&£lin»2 7 0©y- hmSSB^l 3G~1 8Gi:ii$tl 
TfcU, PMO S 1 3~PMO S 1 8©#$*- h*SJC*tl"?tl*f/Sf S A>f T 
X*&lEfe-&2Md!7 3*iT, PMO S 1 9 &ift*iSSSMl s2#*tiES ft*. 
[0 0 4 9] 

mmmmoiskikWfomiz. tmM^Km^^xmsELt^^ pmos i 9 & 
«&*i<&*8Mtis2#, ±m<z>d l Lm&i 0 0 iz^tnzmMmmmm&tfsEi?; 

»f^7?S*«/jNma5#I«in JK_t©#-&tt, ft£fcMIP^# 3 7O&f0$$;H 
T*ffiiE^3 8 0 h LTffiifcU Is2#Imin £TE3#-£te, ff»*§JHi:W 
fc>»Jfc< PMO S 1 9 &fl6tl*«ag*«I»in JKJiCDft/jNffihft* =fc 
SiEte-3 3 8 0 Srffi^ 33©MT'lt ftffcMJUtf " 8 " ^_hT*&*li£ffifc 
*§5M3#3 7 0 Sr-eo^tL/W 7*»IE'f§-^3 8 0 £ 2 (DAJ T 

K2 7 0IC^U tf«*§*^ "8" fHR*g*&-#lC "8" £ 

bT/WTXMiEfi-^3 8 0 &*8£U & 2 <D T *ft£M1& 2 7 OfCffiij-T 
So (^UMIffl^lT'lj:, If v hfg#3 8 4^^f^T', ftfitf>l^y Nfg 
^3 8 1-3 8 3, 3 85, 3 8 6 \SM U^UfS^t. ) 1"^t>^>, fHRH 

i&2 1 4 ©ff»M*il»2©^>f 7*3fi£ISB&2 7 O0PMOS 1 9 £§fs*l&m 
$£H I s2©R|#te, 04 (b) <D>f5y<D£oizftz> 0 
[0 0 5 0] 

^#ig2 o cxDMmz-D^Tmm-tz* 

[0 0 5 1 ] 
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